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BURNER 

Technical Field 

The present invention relates generally to burners and, in particular, to a gas burner that in 
some applications is capable of operating with low emissions. 

Background Art 

Many types of bumers are available for use in gas fired appliances, such as water heaters, 
room heaters, etc. Recently, the demand for fuel efBcient bumers and bumers that can be 
configured to produce low emissions has increased especially in view of federal and/or state 
mandates fliat have been recently enacted. 

Disclosure of Invention 

The present invention provides new and improved gas fired burner that can be utilized in 
various gas fired appliances, such as water heaters, room heaters, cooking appliances and ovens. 
The burner of the present invention can be used in applications where low emissions are 
required. 

In one embodiment of the invention, a gas burner is disclosed that includes a lower 
housing, a combustion surface defined by an element attached to the lower housing, and a 
diffuser/reflector that is positioned below the eletnent. An inlet conduit, preferably including a 
venturi inlet, communicates a gas/air mixture to flie burner body in a region below the 
diflRiser/reflector. In the illustrated embodiment, the diffuser/reflector includes a plurality of 
openings with each of these openings having an overhanging guide plate. The diffuser/reflector 
encourages the even distribution of the gas/air mixture in the burner body. In addition, it also 
acts as a heat shield and reduces the amount of heat transmitted from the combustion surface to 
the lower housing. 

In the preferred and illustrated embodiment, the diflfuser/reflector has a somewhat 
inverted V-shaped configuration. The guide plates are preferably formed by partially stamping 
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through the diffiiser/reflector which is preferably made firom sheet metal in order to form 
outwardly extending elements that define ttie overhanging guide plates. In a more preferred 
embodiment, the openings are arranged in sets of parallel rows and the diffiiser/reflector includes 
another plurality of openings that is located in an upper region of the diffiiser/reflector which do 

5 not include associated guide plates. 

According to another feature of the invention, the element fliat defines the combustion 
surface is radiused and includes a plurality of integrally formed ligidizing libs. Preferably, the 
element comprises a screen made &om a high temperature steel alloy wire cloth which may have 
a twill weave of 30 X 32 mesh. 

.0 III the preferred construction^ the lower housing includes integrally formed flanges 

adapted to receive longitudinal edges of the combustion surface defining element Preferably, ttie 
flanges are oriented in a tangential relationship with respect to the combustion surfece element. 

The lower housing may comprise a chamel member having upwardly directed sides. 
Flanges are preferably defined at upper edges of the sides that receive the combustion surface 

.5 element. In this disclosed construction, the lower housing includes a pair of endcaps that are 
secured to opposite ends of the channel member which may also include arcuate flanges for 
receiving and securing the combustion surface element. Li the exemplary embodiment, the inlet 
conduit extends through an apoture in one of the endcaps. This endcap is captured between a 
pair of upset ridges formed in the inlet tube. In a more preferred embodiment, the inlet conduit 

:0 includes a segment that extends into an interior region of the burner body and has a discharge end 
that is cut at an angle, preferably 45°. 

According to another aspect of the invention, the burner is adapted to fimction within a 
gas fired heating apparatus, such as a water heater. In this disclosed embodiment, the heating 
apparatus includes a combustion chamber and a fluid passage communicating with a combustion 

15 chamber through which products of combustion are exhausted. The gas burner constructed in 

accordance with the invention is located within the combustion chamber. According to a feature 
of the invention, there is also at least one port in the combustion chamber through which 
secondary combustion air is admitted. 
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In one illustrated construction, the burner inlet conduit or tube is secured to an access 
door or bulkhead that is ultimately secured to an exterior wall of the water heato". 
Combustible gas is injected into the conduit from a source such as a manifold with a metering 
orifice located upstream of the conduit. The injected gas mduces a flow of primary air into the 
5 conduit which is drawn from outside the water heater. 

Arrangements for mounting a gas manifold and gas orifice in predetermined alignment 
with an inlet to the bumer are also disclosed. In one embodiment, a generally U-sh^ed manifold 
mount is used to secure a gas manifold, including a gas orifice, in a predetermined position with 
respect to an inlet to the bumer. In this embodiment, a rodent shield may be used to surround the 
0 mount to mhibit rodents and other pests firom entering the bumer. 

In anoth^ embodiment, a multi-legged manifold mount is disclosed which includes a 
plurality of legs that are secured to the mounting surface of the mounting plate. According to a 
feature of this embodiment, the manifold mount includes a deflecting tab that facilitates assembly 
ofthe water heater. 

5 According to another illustrated embodiment, an air scoop shrouds the entrance to the 

bumer inlet conduit (or venturi inlet) and at least partially defines a flow path of primary air that 
is substantially isolated from the combustion chamber. The flow path of primary air extends 
from an inlet end ofthe inlet conduit to a port that communicates with a source of primary air 
located outside the combustion chamber. 

0 According to another feature of this embodiment, a flow path transition member is 

located within the combustion chamber and defines a portion ofthe primary au: flow path and is 
sealingly engageable with the air scoop when the bumer is positioned in the combustion 
chamber. Flange stmcture forming part of the transition member and air scoop are illustrated 
which achieve the sealing engagement 

5 In this embodiment ofthe invention, the inlet end ofthe conduit is swaged to a portion of 

the air scoop. In particular, a wall of the air scoop is captured between upset ridges formed on 
the inlet tube. The air scoop, in tum, is secured to a bulkhead fitting (also termed a moimting 
plate or access door) that is also used to close off an opening formed in the heating apparatus 
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through which the burner is installed. The bulkhead also serves to mount a gas orifice through 
which combustible gas is discharged into the venturi inlet A gasket concurrently seals the 
bulkhead fitting to a wall of the heating apparatus and may also serve as the seal between the 
transition member and the air scoop. 

In the illustrated embodiment, the air scoop and transition membCT are shown as mounted 
in a water heater. The transition member overlies a port formed in a base plate of the water 
heater. The air scoop includes an outwardly extending lower lip which is engageable with 
complementally shaped flanges on the transition member so that as ttie burner is moved into its 
installed position within the combustion chamber, a sealing engagement between the components 
is achieved. 

According to another feature of the invention, the mounting plate or bulkhead includes a 
mounting region defining a mounting surface having a profile that is independent of the overall 
radius of the mounting plate. By providing this mounting region, the same burner components 
can be used in water heaters of various diameters, reducing the number of components that must 
be inventoried. With this aspect of the invention, the same burner body, inlet conduit, air scoop, 
etc. can be used in many differently sized water heaters. Only the mounting plates to which these 
components attach, must be specifically configured for a given water tank diameter. 

Additional information and a fiiller understanding of the invention can be obtained by 
reading the accompanying detailed description made in connection with the accompanying 
drawings. 

Brief Description of Drawings 

Figure 1 is an exploded view of a bumer constructed in accordance with the preferred 
embodiment of the mvention; 

Figure 1 A is an exploded view of an alternate embodiment of the bumer shown in Figure 

1; 

Figure IB is an end view of a diffuser/reflector member forming part of the invention and 
as seen fi:om the plane indicated by the Une IB-IB in Figure 1 A; 
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Figure 2 is a perspective view, in partial cutaway, showing the burner of Figure 1 
mounted within a water heating appliance; 

Figure 3 is another exploded view of the burner showing the details of ancillary 
components that are used when the burner is mounted within a water heater; 

Figure 4 is a perspective view with portions cutaway, showing an alternate construction 
of the burner and mounted wittiin a water heater; 

Figure 4A is a fragmentary perspective view with portions cutaway of the water heater 
construction shown in Figure 4; 

Figure 5 is an exploded view of a portion of the burner construction shown in Figure 4; 

Figure 5 A is a perspective view of an air scoop forming part of the presrat invention; 

Figure 6 is a top plan view of the bumer shown in Figure 4; 

Figure 7 is a sectional view of the bumer as seen from the plane indicated by the line 7-7 
in Figure 6. 

Figure 8 is a fragmentary top plan view of the bumer inlet tube and mounting plate that is 
shown more ftilly in Figure 6; and. 

Figure 9 is a perspective view of an alternate arrangement for mountmg a gas conduit and 
gas orifice. 

Best Mode for Carrvme Out the hivention 

Figure 1 illustrates a bumer 10 constracted in accordance with one preferred embodiment 
of the invention. In some applications, the disclosed bumer can be configured to produce low 
emissions as compared to more conventional bumers. Associated with the bumer 10 is a gas 
manifold 12, which does not form part of the bumer, but is one means of providing combustible 
gas to the bumer. In the illustrated embodiment, the gas manifold 12 includes a gas orifice 12a 
through which the combustible gas is discharged. As is known, the discharged gas entrains and 
mixes with air as the gas enters the bumer 10. The entrained air is generally termed primary air. 

The bumer 10 includes a bumer body 10a which comprises a lower housing 14, a 
diffuser/reflector member 18 and a screen-like element 20 defining a combustion surface. A 
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venturi inlet conduit 22 delivers a mixture of gas and primary air into the burner body 10a. In the 
illustrated embodiment, the lower housing 14 is defined by a channel-like member 24 and a pair 
of flanged endcaps 30, 32. The flanged endcap 30 seals the distal end of the lower housing 14 
and includes flanges 30a, 30b, 30c which are crimped to the associated side edges of the channel- 
like member 24. An i^per flange 30d receives and is crimped to an associated side edge of the 
screen member 20. The endcap 32 is similarly constructed but also includes an aperture through 
which the venturi tube 22 extends. In the preferred construction method, and as will be 
explained in detail below, the venturi tube 22 is "swaged" into the endcap 32. 

The channel-like member 24 includes a pair of upper side flanges 24a which are arranged 



to receive corresponding side edges of the screen member 20. During assembly, the side flanges 
24a receive and then are crimped to the corresponding side edges of the screen member thus 
securing the screen member 20 to the lower housing 14. To prevent direct radiant heating of the 
upper side flanges 24a, the flanges are preferably tangentially angled downward to match the arch 
of the screen member 20. 

The difiuser/reflector 18 has a somewhat inverted, V-shaped configuration and includes a 
plurality of openings through which the gas mixture travels on its way to the combustion surface 
defined by the screen member 20. In accordance with the invention, the dififtiser/reflector 1 8 
enhances the mixing of the gas and air, helps to uniformly distribute the gas/air mixture to the 
combustion surface 20 and reflects radiant energy away from the interior of the burner. 

It should be noted here, that portions of the screen member 20, diffuser/reflector 18 and 
channel-member 24 are shown in phantom in Figure 1. The phantom sections illustrate one 
method by which the thermal output capability of a burner, constructed in accordance with the 
invention, can be changed. The Ihermal output capability of a burner is a function of the surface 
area of the screen member 20. The surface area of the screen member 20 can be varied by 
changing its longitudinal dimension and hence the longitudinal dimension of the burner body 
10a. Thus a burner having a longitudinal dimension equal to the solid plus phantom portions 
shown in Figure 1, has a larger thermal output capability than a burner having a dimension 
corresponding to the solid portions shown in Figure 1. In the case of the diffuser/reflector 18, 




wo 2005/078344 



PCT/US2005/003758 



one method for increasing its dimension is by adding additional rows of openings, as illustrated 
in Figure 1. 

Referring also to Figure 1 A, the lower housing 14 which in Figure 1 comprises the 
channel-like member 24 and endcaps 30, 32, can be replaced by a unitary, stamped housing 14' . 

5 In this alternate embodiment, separate flange elements 36, 38 are used to crimp corresponding 
side edges of the screen member 20 to end portions 30', 32' of the stamped lower housing 14'. 

As indicated above, in the preferred assembly method, the venturi tube 22 is "swaged" to 
the endcap 32 (or end portion 32'). Figure 1 A best illustrates this securement method. An axial 
flange 34a is formed around the opening 34 m the endc^ 32 (or the end portion 32*). The 

0 venturi tube 22 is then inserted through the opening 34 to a predetermined depth. While holding 
the venturi tube 22 and lower housing 14 (or 14') in alignment, a swaging or other known tool, is 
inserted into the venturi tube 22 and in general expands the portions of the venturi tube on either 
side of the opening 34, outwardly in order to capture the axial flange 34a. In the preferred and 
illustrated embodiment, the tool forms a pair of circular, upset ridges 39a, 39b; the axial flange 

5 34a is captured between the ridges 39a, 39b, (As the ridges 39a, 39b are being formed, the 
venturi tube material between the ridges may be also expanded in order to tightly engage the 
flange 34a) The assembled components are illustrated in Figure 1 . The disclosed securement 
method produces a rigid, gas-tight connection between the venturi tube 22 and the endcap 32 (or 
end portion 32"), 

0 According to the preferred embodiment, the discharge end of the venturi tube 22 (the end 

located within the burner body 10a) is cut on an angle. In the illustrated embodiment, the angle 
is substantially 45°. Cutting the end of the venturi tube 22 at an angle results in a larger cross- 
section for the venturi tube outlet, as compared to a venturi tube with a straight cut end. Several 
functional advantages are obtained by cutting the end of the venturi tube at an angle. It has been 

5 found that a higher entrairmient of primary air is achieved due to less back pressure. This 

increase in primary aeration provides for improved burner performance. The angled discharged 
of this venturi tube design also facilitates distribution of the gas/air mixture. 

The screen-like member 20 which defines the combustion surface, is preferably radiused 
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(as seen in Figures 1 and 1 A) and includes a plurality of integrally formed, rigidizing ribs 40. 
These ribs reduce the flexibility of the screen-like member 20 and inhibit vibration in the screen 
which could occur during operation of flie burner. These vibrations could be manifested as a 
'Hone'' and could occur und^ certain operating conditions such as initial start up of the burner. 
The screen 20 can be made fix>m various materials but it has been found that a screen made fix>m 
a high temperature steel alloy wire cloth having a twill weave of 30 x 32 mesh provides 
satisfactory results. Wire cloth made fiom a mat^al sold under the trade name/trademarks 
INCONBL and NICROFER can be used for the screen member 20. 

In the preferred embodiment and as best illustrated in Figures 1, lA and IB, the 
dififuser/reflector 18 comprises a sheet metal stamping. A plurality of openings 50 are preferably 
arranged in sets of parallel rows. In the preferred embodiment, the holes 50 are formed by 
partially stamping through the material in order to form, outwardly, transversely extending guide 
plates 50a which overhang the openings 50. In the preferred construction, openings 52 without 
overhanging plates are formed in the center and lower portions of the diffiiser/reflector 18. With 
the disclosed construction, a uniform gas mixture is distributed underneath the combustion 
surface 20 (defined by the screen member) prior to combustion. 

According to a feature of this construction, the shape of the diffiiser/reflector 18 along 
with the transversely extending guide plates 50a serve to block radiant energy firom the screen 
and reflect this energy away firom the housing 14 (or 14*) and venturi tube 22. As a result, the 
lower housing 14 (or 14*) operates at a lower temperature than if the diffiiser/reflector 18 were 
not provided. This lower operating temperature of the housing 14 (or 14') reduces undesirable 
radiant energy paths. In flie preferred and illustrated embodiment and as best seen in Figure IB, 
flie guide plates 50a are dimensioned and oriented so that an overlapping relationship is 
established with respect to adjacent rows of guide plates. 

Several methods for securing the diffiiser/reflector 18 in position can be used. In one 
preferred embodiment, the diffiiser/reflector 18 is spot welded to the channel member 24 (Figure 
1) or the lower housing 14* (Figure 1 A). In another preferred embodiment, the diffiiser/reflector 
18 is joined or secured to the channel member 24 (or lower housing 14*) using a mechanical 
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joining method. An example of such a joining method is illustrated in U.S. Patent No. 

4,831,71 1 . Tooling for performing the joining method disclosed in this patent is sold under tiie 

trademark/trade name TOX. 

Finally it should be noted that the distal end of the diffuser/reflector 1 8 i.e., the end 
5 secured by the endcap 30, has a flat, non-apertured section 54. It has been found that blocking 

flow of the gas/air mixture at the extreme distal end of the burner helps produce a more uniform 

distribution of the fuel air mixture throughout the burner. 

Turning next to Figures 2 and 3, the burner of Figure 1 is shown in a water heating 

q)plication. It should be noted here, that a water heater is but one example of the type of gas 
0 appliance the disclosed burner can be used witibt. The invention itself, should not be limited to 

water heating applications. The burner may be used in many other types of gas fired appliances 

such as room heaters, cooking appliances and ovens. 

The water heater itself may be conventional and includes a cylindrical shell or housing 

100 which encloses or defines a chamber 100a for holding water to be heated. As is also 
5 conventional, a flue passage 102 extends through the center of the housing and defines the path 

for discharging the byproducts of combustion. The flue passage 102 defined by the tank is 

connected to a flue pipe, chimney or other conduit which conveys the flue gases to a suitable 

location, generally outside a structure where the water heater is located. The water heater 

typically includes an ignition device, such as a pilot for igniting the burner. The ignition device 
0 which may be conventional does not form part of the invention and is not shown in any of the 

drawings. 

In the illustrated embodiment, the burner is mounted in a cantilever fashion (as seen best 
in Figure 2) and may be additionally supported by a bracket 122, if needed. The burner body 10 
is suspended within a combustion chamber 1 10. In the illustrated embodiment, the combustion 
5 chamber 1 10 is defined by a lower portion of a cylindrical shell 100, a base plate 1 12 that is 

suitably attached to the bottom of the shell 100 and a dome-like cap 1 14 which extends radially 
inwardly fi-om tiie shell 100 and joins the flue passage 102. The cap 1 14 also defines tiie bottom 
of the water chamber 1 00a. 
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In the illustrated construction, an annular ring 118 having apertures 1 18a depends 
downwardly from the base plate and serves as a base for the water heater. In accordance with a 
feature of this invention, secondary air that is necessary for the proper operation of the burner 10, 
is admitted into the combustion chamber 110. In the illustrated embodiment, a plurality of 
q)ertures 120 are formed in the base plate 1 12 through which secondary air is admitted. In the 
illustrated constraction, secondary air from outside the water heater travels through the openings 
1 1 8a in the base 118 and into the combustion chamber 1 1 0 via the apertures 120. During burner 
operation, the secondary air admitted into the combustion chamber along with the gas mixture is 
available for the combustion process. As seen best in Figure 2, the retaining clip 122 may be 
used to secure the distal end of the bumer 10 to the base plate 1 12. The clip 122 may be used, if 
desired, for shipping purposes. 

As indicated above, the bumer 10 may be suspended within the combustion chamber 110 
in a cantilever fashion. However, the present invention also contemplates constructions in which 
receiver stanchions (not shown) reaching from the base plate 1 12 up to the bottom of the bumer 
10 are provided as additional support. 

Referring to Figure 3, details of the components that are used when the bumer 10 is 
mounted within the water heater are illustrated. As is conventional and as seen in Figure 2, the 
water heater shell 100 defines a somewhat rectangular opening 124 through which the bumer 10 
is inserted or accessed. To accommodate conventional water heater constructions, the burner 10 
of the present invention includes a means for securing a mounting plate 130 to the venturi tube 
22. It should be noted here that the mounting plate 130 may also be referred to as a door or 
bulkhead fitting. During installation, the mounting plate 130 is secured to and overlies the tank 
opening 124. In the illustrated embodiment, the moimting plate 130 includes apertures 130a 
through which fast^ers (not shown) extend to threadedly engage the tank housing 100. A 
suitable gasket or gasket material is typically used to seal the mounting plate 130 to the water 
heater shell 100. 

In the preferred construction method, the mounting plate 130 defines an opening 132 
through which the venturi tube extends. Preferably, the opening is flared or bell-shaped. A 
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single, upset ridge 134 is formed near the inlet end 22a of the venturi tube 22. The inlet end 22a 
is then inserted through the mounting plate opening 132 so that the upset ridge 134 abuts the 
inside surface surrounding the mounting plate opening 132. In other words, the inlet end 22a of 
the venturi tube 22 would be inserted from the left side of the mounting plate 130 as viewed in 
Figure 3. With the ridge 134 abutting the mounting plate and held in predetermined alignment, a 
suitable tool is used to expand the inlet end of the venturi tube outwardly to form a flare or bell 
136 (shown in Figure 3). The mounting plate 130 is thus captured between the ridge 134 and 
flare 136. The resulting connection is both rigid and gas-tight The bumer 10 with the mounting 
plate 130 attached is then inserted through the tank opening 124 until the mounting plate abuts 
the tank shell 100. Fasteners or oth^ means are then used to secure the mounting plate 130 to 
the shell 100 thus suspending the bumer 10 within the combustion chamber 110. 

In the embodiment shown in Figures 2 and 3, the inlet rod 22a (or flare 136) of the 
venturi tube is located outside the tank shell 100. A source of combustible gas in the form of a 
gas manifold 12 is positioned upstream of the venturi tube inlet 22a, When mounted in position, 
a gas orifice 12a is aligned generally with the axis of the venturi tube 22 and is spaced a 
predetermined distance from the inlet. As is conventional, gas emitted by the orifice 12a enters 
the inlet 22a of the venturi tube 22 along with primary air. As the gas and entrained primary air 
travel through the venturi tube and through the difiuser/reflector 18 (via openings 50, 52), 
additional mixing occurs so that a substantially homogenous gas mixture is formed. 

Refraing to Figure 3, in the preferred and illustrated embodiment, the gas manifold 12 is 
held in a predetermined position with respect to the venturi tube inlet 22a by a manifold mount 
142 which as will be explained, is secured to the mounting plate 130. The manifold mount 142, 
in the illustrated embodimait, is a sheet metal stracture and includes generally V-shaped upper 
and lower plates 142a, 142b. The upper and lower plates 142a, 142b are similarly shaped and are 
spaced apart by a center support plate 142c. The upper plate 142a includes an aperture 144 
shaped to receive the manifold 12. The lower plate 142b is apertured and is generally parallel to 
the upper plate 142a. In the preferred construction, the manifold 12 includes a tab 146 at its 
lower end that includes a transverse slot 146a. The apertured plate 142b of the manifold mount 
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142 includes a slot 148 adapted to receive the tab 146. 

The mamfold mount 142 includes a plurality of attaching elements 149 by which ttie 
manifold mount 142 is secured to the mounting plate 130 . Separate fasteners, not shown, or 
mechanical joining methods, such as the method illustrated in the above-referenced U.S. Patent 
No. 4,83 1,71 1, can be used to secure the manifold mount 142 to the mounting plate 130. With 
the present invention, clips, or other structure formed as part of the manifold mount 142, are 
configured to snap into or engage complementally formed structure on the mounting plate 130 to 
thereby secure the manifold mount 142 to the plate 130. 

In one constraction method, the burner 10 with mounting plate attached, is inserted into 
and then secured to the water heater. The manifold mount 142 maybe attached to the mounting 
plate 130 prior to insertion of the burner into the tank. Altemately, the manifold mount 142 can 
be attached to the mounting plate 130 after the burner and the mounting plate are secured to the 
water heater. The gas mamfold 12 is then inserted through the aperture 144 in the upper plate 
142a until the depending tab 146 extends through the slot 148 formed in the lower apertured 
plate 142b. The transverse slot 146a in the tab 146 is arranged such that when the manifold tube 
12 is fully inserted into the manifold mount 142, the slot 146a is located below the bottom 
surface of the apertured plate 142b. 

A manifold covrar 150 mcluding a locking lug 150a is then mstalled over the manifold 
mount 142. The manifold cover 150 is shaped to closely fit over the manifold mount and may 
include louvered side panels 152 defining openings through which primary air can travel. As the 
cover 150 is mstalled, the lug 150a enters the transverse slot 146a of the manifold tube tab 146 
thus locking the manifold tube 12 to the manifold mount 142. Suitable fasteners 156 are then 
used to secure the cover 150 to the center post 142c of the manifold mount 142. The present 
invention thus provides an inexpensive method by which the manifold tube 12 is held in position 
while providing easy accessibility for service and maintenance. In the illustrated embodiment, 
the cover 150 for the manifold mount defines downwardly extending louvers. The primary 
purpose of the cover 150 is to inhibit the entry of rodents, etc. into the venturi tube, while not 
overly restrictmg the flow of air into the burner. In any given application, where rodent 
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protection is not required, the louvered side panels 152 of the manifold cover 150 maybe 
omitted. 

It should be noted here that the assembly steps described above can be varied 
substantially depending on the actual water heater design and the methods normally used by the 
manufacture of the appliance in which flie burner is used. The invration should, therefore, not be 
limited to the order of the steps as discussed above or the steps themselves. 

Figures 4-7 illustrate another embodiment of the bumer of the present invention as it 
would be adapted for use in a water heater of a different configuration. Referring in particular to 
Figure 4, the water heater construction is similar to that shown in Figure 2. The water heater 
includes a cylindrical shell 100' which at least partially defines a water chamber 100a' that 
contains water to be heated. A combustion chamber 1 10' is defined at the base of the water 
heater and is similar to that shown in Figure 2. The combustion chamber 1 10' is partially defined 
by a lower portion of the cylindrical shell 100\ a dome shaped cap 1 14* and a base plate 1 12'. 
The base plate 1 12' of the Figure 4 configuration differs in that it not only includes a plurality of 
apertures 120' through which secondary air is admitted, but it also includes at least one opening 
160 through which primary air for the bumer is admitted. In this configuration, the venturi tube 
inlet 22a' is physically located within the combustion chamber 1 10', but does not directly 
communicate with the combustion chamber itself. In particular, the venturi tube inlet 22a' 
receives primary air from below the base plate 1 12' via the base plate opening 160 and a passage 
defined by a transition box 164 and a shroud-like air scoop 168 which is slidably engaged to the 
transition box 164. As a result, a path for primary air is established firom outside the water heater 
by virtue of the holes 1 18a in the base 118 and the enclosed opening 160 in ttie base plate 1 12'. 
This bumer configuration is utilized when more control of combustion air is desired. This 
configuration lends itself to applications where combustion air is ducted from outdoors, i.e., the 
outside air duct could be connected directly to the opening 160 in the base plate 1 12' or to the 
apertures 118a in the base 118. 

The bumer body 10a of this embodiment, is the same or similar to that shown in Figures 
1 and 1 A. A venturi tube 22' (shown best in Figure 5) is utilized in this embodiment that is of a 
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slightly different configuration than the venturi tube 22 shown in Figure 1 . 

The assembled burner is shown best in Figure 6 and includes the burner body 10a, the 
shroud-like air scoop 168 and a bulk head fitting 170 which secures the assembly to the water 
tank shell 100*. As is conventional, the water tank shell 100' includes a rectangular opening 172 
(shown in Figure 4) through which the assembled burner (the burner body 10a, the venturi tube 
22*, the air scoop 168 and the bulkhead fitting 170) is inserted. The bulk head fitting 170 is 
slightly larger than the opening 172 and covcts the opening 172 after installation. A gasket 174 
seals the bulkhead fitting 170 to the tank housing 100'. The gasket 174 inhibits leakage of air 
frdm outside the tank into the combustion chamber 110' and visa versa. 

The bulkhead fitting 170 receives and mounts the end of a gas delivery pipe 12'. A gas 
orifice 12a' is mounted to the end of the delivery pipe 12'. Once assembled, the orifice 12a' is 
located in axial alignment with the venturi tube 22' and as seen in Figure 7, is spaced firom a 
flared venturi tube inlet 22a'. As seen in Figure 5, the air scoop 168 is shroud-like in 
construction and is preferably a sheet metal stampmg and includes a pair of aligned openings 
168a, 168b, The opening 168a through which the venturi tube 22' extends is shown in Figure 5; 
tiie opening 168b through which the gas pipe 12 extends is shown best in Figure 5A. The venturi 
tube opening 168a is defined in an air scoop side panel 180 and, as seen in Figure 5, includes a 
plurality of radial notches 1 82. An opposite side panel 184 defines the gas pipe opening and is 
best seen in Figure 5 A. 

The inlet end 22a' of the venturi tube 22' is secured to the side panel 180 of the air scoop 
168. The endcap 32 for the burner housing 10a is also secured to the venturi tube 22' as 
described earlier. To attach the venturi tube 22' to the air scoop 168, the uilet end 22a' of the 
venturi tube 22' with upset ridge 190 ahready formed, is inserted through the opening 168a prior 
to forming the flare 136'. While being held m position, a conventional tool is used to upset ridge 
192 thus captivating the side panel 180 of the air scoop 168 between the ridges 190 and 192. The 
metal forming pressures used to upset ridge 192 cause some wall material of the venturi tube 22' 
to enter the notches 182 in the side panel 180 of the air scoop 168. This material inhibits relative 
rotation between the venturi tube 22' and the air scoop 168. Tooling is then used to expand or 
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flare the end of the venturi tube outwardly to fonn the flared or belled inlet 136\ 

The venturi tube 22* is attached to the burner body 10a utilizing the previously described 
method. In particular, tooling is used to expand the venturi tube wall outwardly to form upset 
ridges 39a', 39b' to capture the axial flange 34a forming part of the endcap 32, thus locking the 

5 venturi tube to the burner body. Referring also to Figures 5 A and 7, the opposite side panel 1 84 
of tbe air scoop 168 is secured to tiie bulkhead fitting 170 using rivets or other suitable fasteners. 
An air scoop sealing gasket 17S is sandwiched between the side panel 184 of the air scoop 168 
and the buMead fitting 170, thus sealing the air scoop side panel 184 to the bulkhead fitting 170. 
The assembled burner and bulkhead fitting as seen in Figures 6 and 7 is then inserted 

10 through the opening 1 72 in the tank shell 100'. The air scoop 168 is formed with an outwardly 
extending, bottom lip 196 which extends, as seen in Figure 5, along three sides of the air scoop 
168. As the assembled bumer is slid into position, the lip 196 of the air scoop 168 sealingly 
engages complementally shaped flanges 198a, 198b formed in the transition box 164. The 
transition box 164 surrounds the primary air opening 160 in the base plate 1 12\ After the burner 

.5 assembly is installed, a primary air path is established fi"om the primary air opening 160 in the 
base plate 1 12' to the venturi inlet 22a' via the transition box 164 and air scoop 168. The 
engagement that occurs upon installation between the air scoop 168 and the transition box 164, 
isolates the primary air path firom the combustion zone in the combustion chamber 110'. 
As seen best in Figures 5 and 7, the gasket 175 is dimensioned so that a lower edge 

:0 portion 175a of the gasket 175 sealingly engages the transition air box 164 when the bumer 

assembly is slid into position to inhibit air 6om mtering the air scoop 168 firom the combustion 
chamber 110*. 

The disclosed bumer arrangements are intended to fimction in water heaters of various 
diameters. According to a feature of the mvention, the mounting plate 130 and the bulkhead 
:5 fitting 170 each include a constant shaped region to which the bumer components are attached 
which includes a profile when viewed from above, that is independent of the radius of the 
mounting plate 130 or the bulkhead fitting 170. Figure 8 illustrates this feature of the invention 
as used on the bulkhead fitting 170. This Figure illustrates bulkhead fittings of various radii that 
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are designated 170, 170' and 170'' (the latter two being in phantom). The bulkheads 170, 170', 
1 70" each have a different radius of curvature to accommodate a water tank wall of a specific 
diameter. 

All of these bulkheads include a recessed region 200 which defines a mounting surface 
200a for the air scoop 168. As seen in Figure 8, the gasket 175 is sandwiched between the air 
scoop 168 and the mounting surface 200a of the recessed region 200. As seen in Figure 8, the 
profile of the mounting surface 200a does not change with changes in the overall radius of 
curvature for iJie bulkhead fitting 170. Consequently, the same air scoop 168, gasket 175, and 
other bum^ components can be used in water tanks of multiple diameters. Only mounting plates 
170 of various curvatures must be provided to which the standard burner components are 
mounted. In this way, the number of components needed to accommodate water heaters of 
various sizes are minimized. 

Figure 9 illustrates another method for attaching a gas manifold 12" in an operative 
position with respect to the venturi tube inlet 22a. The construction illustrated in Figure 9 is an 
altemative to the construction discussed in connection with Figure 3. In this mounting 
arrangement, a mxilti-legged manifold mount 142' is utiUzed. In the preferred construction, the 
manifold mount 142' includes four legs 202 that extend from a circular seat 204 to spaced 
mounting locations on the illustrated mounting plate 130. As seen in Figure 9, the mounting 
plate includes an outwardly formed recess section 206 which defines a substantially planar 
mounting surface 206a for the inlet end of the venturi tube 22, as well as mounting locations for 
apertured feet 202a integrally formed with the legs 202. The profile of the mounting surface 
206a, as viewed from above, is independent of the radius of the overall moimting plate 130. As a 
result, the manifold mount 142' and the inlet end 22a of the venturi tube 22 do not have to be 
altered to accommodate water heater walls/jackets of various diameters. 

In the preferred and illustrated raibodiment, the manifold 12" includes a mounting plate 
210 at its discharge end that is upstream from a gas orifice 12a'*. The mounting plate 210 is 
attached to the circular seat 204 by fasteners, such as screws 212, 

According to a feature of this embodiment, the manifold mount 142' includes a deflecting 
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tab 220 which facilitates assembly of the water heater by deflecting certain water heater 
components during assembly so that these components do not snag on the manifold seat. 

The legs of the manifold mount may be secured to the mountmg surface by threaded 
fasteners, rivets, welding or using other joining methods such as TOX joints (described above). 

The present invention thus provides a bumer that is adaptable to existing wata: heater 
constructions as well as other gas appliances. • The bumer is intended to be located within a non- 
sealed combustion chamber of a water heater and in feet relies on secondary air admitted into the 
combustion chamber to enhance bumer operation. In water heater applications, the bumer of the 
present invention can be configured to receive primary air j&om a region immediately outside the 
water heater housing or, altemately, to receive its primary air through the water heater base plate. 

Although the invention has been described with a certain degree of particularity, it should 
be noted that those skilled in the art can make various changes to it without departing firom the 
spirit or scope of the invention as hereinafter claimed. 
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